Abstract: Evidence indicates that older adults experience high levels of emotional well-being. However, little is known empirically about the underlying mechanism of this state. The purpose of the present study was to investigate whether emotion regulation mediates the link between age and affect in adulthood. The sample consisted of 516 Japanese participants aged 30 (AE1), 50 (AE1), and 70 (AE1) years, who were registered with an Internet survey company. Cognitive reappraisal and expressive suppression were measured as emotion regulation strategies. Positive and negative affect were assessed. Older participants reported lower negative affect than younger participants, while positive affect was not correlated with age. Cognitive reappraisal partially mediated the relationship between age and affect, whereas expressive suppression did not. The results suggested that age-related increase in cognitive reappraisal could contribute to improvements in affect, but that another adaptive form of emotion regulation may mediate the relationship between age and affect. Our study thus indicates that developments in emotion regulation could explain the mechanism of stable everyday affect throughout adulthood, and that researchers should further explore another form of adaptive emotion regulation.
a greater capacity to regulate emotional states than do their younger counterparts (John & Gross, 2004; Kessler & Staudinger, 2009) .
Although emotion regulation is assumed to improve everyday affect, few studies have directly examined its relationship with affect from a lifespan perspective (Scheibe & Carstensen, 2010) . One of the earliest studies reported that global emotion regulation in difficult situations mediated age differences in affect (Kessler & Staudinger, 2009 ). This initial finding supports the hypothesis that more effective emotion regulation improves emotional well-being. However, several questions remain to be answered. First, it is unclear which forms of emotion regulation develop and enhance emotional well-being. The earliest study assessed global emotion regulation, but did not measure specific types (Kessler & Staudinger, 2009) . Whereas a wide variety of ways to regulate emotions (e.g., acceptance, suppression, avoidance, and problem-solving) exist (Aldao, Nolen-Hoeksema, & Schweizer, 2010) , recent research has focused on two commonly used and fully validated strategies: cognitive reappraisal and expressive suppression (Gross & John, 2003; John & Gross, 2004) . Cognitive reappraisal is defined as the reinterpretation of an event to change one's resultant emotional response, and expressive suppression is defined as inhibiting emotional expressing behavior (Gross, 1998) . Of these two strategies, cognitive reappraisal is considered as more adaptive than expressive suppression. John and Gross (2004) reported that older adults used cognitive reappraisal more frequently and expressive suppression less frequently than do younger adults.
Second, research on emotion regulation has largely been conducted with participants from Western cultures, and findings from Eastern cultures are relatively sparse. Prior research suggests a number of cultural differences in emotion regulation processes (Matsumoto, Kudoh, Scherer, & Wallbott, 1988) . Recently, Matsumoto, Yoo, and Nakagawa (2008) argued that cultural values are inextricably associated with expressive suppression. Matsumoto et al. (2008) found that expressive suppression was negatively related to depression or anxiety in countries with higher means of expressive suppression (e.g., those in East Asia), whereas findings from Western cultures consistently indicate that it is a maladaptive form of emotion regulation (Gross & John, 2003; John & Gross, 2004) . In existing literature in East Asian countries, however, the results thus far are controversial. Several studies did not support the hypothesis that expressive suppression is adaptive in Eastern cultures (Yoshizu, Sekiguchi, & Amemiya, 2013) . For example, Yoshizu et al. (2013) examined a Japanese undergraduate sample and reported that, while cognitive reappraisal was positively related to well-being and negatively related to negative affect, expressive suppression was not associated with either of the two. In addition, a study conducted in Hong Kong showed that cognitive reappraisal mediated age differences in affect (Yeung, Wong, & Lok, 2011 ). In contrast, other studies lend support to the positive effect of suppression on affect (Ikeuchi & Osada, 2015; Yeung & Fung, 2012) . Yeung and Fung (2012) indicated that suppression could dampen negative affect among older Chinese workers but not among young workers. Another study conducted in Japan suggested that suppression was positively related to positive affect, but the mediation effect was not detected (Ikeuchi & Osada, 2015) .
In the present study, we examined associations between age and emotion regulation with positive and negative affect in a Japanese sample. In line with earlier research (Ikeuchi & Osada, 2015; Yeung et al., 2011) , we hypothesized that the link between age and affect is mediated by cognitive reappraisal and expressive suppression, and that age-related increase in emotion regulation strategies improves positive affect while decreasing negative affect.
Methods

Participants and Procedure
Five hundred and sixteen participants accessed the survey for this study via a password-protected website. All participants lived in Japan and were registered with an Internet survey company. They received token cash incentives by answering the survey questions. In this study, we aimed to recruit an equal number of women and men, and an equal number of age groups. Of the 516 participants, 174 were young adults aged from 29 to 31 years, 172 were middle-aged adults aged from 49 to 51 years, and 170 were older adults aged from 69 to 71 years. Numbers of women and men were equal in the three age groups. The initial purpose of recruiting participants from a narrow age range was to compare age differences between young adults in this study and older adults aged from 69 to 71 years in the previous population-based survey (Nakagawa et al., 2013) . Since Internet usage was slightly lower in older cohorts at the time of our survey (58% for 65-69 years and 78% for total population; Ministry of Internal Affairs and Communications, 2010), we compared older Internet users in the present study with community-dwelling older adults in the prior study 2 to evaluate the generalizability of findings.
Measures
Demographic variables. Participants answered basic demographic questions (e.g., age, sex, education, employment, and marital status). Age was converted from calendar age (years) to age groups (0 = 30s, 1 = 50s, and 2 = 70s), and was treated as an ordered continuous variable. Dummy variables were used for sex (0 = male, 1 = female), education (0 = less than 12 years, 1 = greater than 13 years), employment (0 = unemployed, 1 = employed), and marital status (0 = unmarried, separated, divorced, or widowed, 1 = married).
Emotion regulation. We used the Emotion Regulation Questionnaire developed by Gross and John (2003) to assess cognitive reappraisal and expressive suppression. The cognitive reappraisal scale contained six items, and the expressive suppression scale included four items, which ranged from 1 (strongly disagree) to 7 (strongly agree). We employed the Japanese version of the scale (Yoshizu et al., 2013 ). Cronbach's alphas were high for cognitive reappraisal (α = .85 for total sample, α = .85 for young adults, α = .88 for middleaged adults, α = .81 for older adults) and expressive suppression (α = .80 for total sample, α = .81 for young adults, α = .80 for middle-aged adults, α = .77 for older adults).
Positive and negative affect. Positive and negative affect were measured by scales developed by Mroczek and Kolarz (1998) . In this study, we used the short version of the scales (Nakahara, 2011) . The scales are 7-item selfreport measures and assess positive and negative affect. Participants answered their frequency of feeling different emotions during the past month using scales ranging from 1 (none of the time) to 5 (all the time). Cronbach's alpha values were high for three positive emotions (α = .85 for total sample, α = .81 for young adults, α = .88 for middleaged adults, α = .85 for older adults) and acceptable for four negative emotions (α = .73 for total sample, α = .72 for young adults, α = .69 for middle-aged adults, α = .69 for older adults).
Analytic Procedure
We first calculated correlations to determine associations between demographic variables, emotion regulation, and affect, using IBM SPSS Statistics for Windows Version 23. In the 2 The demographic characteristics of older participants in the prior study (Nakagawa et al., 2013 ) and the present study were as follows: N = 1,000, mean age = 70.09 AE 0.88 years, female = 52.1%, married = 78.6%, and higher education (over 12 years) = 26.7% for older community-dwelling people; N = 170, mean age = 70.01 AE 0.78 years, female = 50.0%, married = 82.9%, and higher education = 53.5% for older Internet users. Employment details were requested only in the present study. The studies were conducted from 2010 to 2011 for the population-based survey and in 2012 for the Internet survey. subsequent analysis, we statistically controlled for all demographic variables that were significantly related with emotion regulation or affect, but did not control for age. To test the mediating role of emotion regulation in the relationship between age and affect via IBM Amos for Windows Version 23, we used a bootstrapping method with a structural equation model outlined by Cheung and Lau (2008) . Lastly, in a secondary analysis, we compared demographic characteristics between the older adults in the current Internet survey and their counterparts of the same age (i.e., 70 AE 1 years) in a population-based survey to assess the generalizability of results. The significance level was set at .05 for all of the analyses. Table 1 presents descriptive statistics and correlations among variables. Age was negatively correlated with negative affect (r = −.35, p < .001), but not significantly correlated with positive affect. In addition, age was positively, albeit weakly, correlated with cognitive reappraisal (r = .12, p < .01) and expressive suppression (r = .16, p < .001). Whereas cognitive reappraisal was positively correlated with positive affect (r = .35, p < .001) and negatively correlated with negative affect (r = −.20, p < .001), expressive suppression was not correlated with positive affect (r = .01, n.s.) but was negatively correlated with negative affect (r = −.09, p < .05). With regard to demographic variables, sex was not significantly correlated with emotion regulation and affect. Education and employment were positively correlated with negative affect (r = .11, p < .05; r = .18, p < .001, respectively). Employment was also negatively correlated with positive affect (r = −.15, p < .001). Marital status was positively correlated with positive affect, negatively correlated with negative affect, and positively correlated with cognitive reappraisal (r = .12, p < .01; r = −.19, p < .001; r = .10, p < .05, respectively).
Results
Descriptive Statistics and Correlations between Variables
Mediating Role of Emotion Regulation
To examine which type of emotion regulation strategies would mediate the associations between age and affect, and if they did at all, we employed structural equation modeling. We analyzed the Note. N = 516. PA = positive affect; NA = negative affect; CR = cognitive reappraisal; ES = expressive suppression. a Age was converted from calendar age to age groups (0 = 30s, 1 = 50s, and 2 = 70s) and was entered as an ordered continuous variable in the analysis. b 0 = male, 1 = female. c 0 = less than 12 years, 1 = greater than 13 years.
d 0 = unemployed, 1 = employed. e 0 = unmarried, separated, divorced, or widowed, 1 = married. * p < .05. ** p < .01. *** p < .001. mediation models separately for cognitive reappraisal and expressive suppression; cognitive reappraisal or expressive suppression, positive affect, and negative affect were specified as three latent factors in each model. Age groups were specified as a single indicator. Three demographic variables-education, employment, and marital status-were controlled for in the models. The results of the analytical models for cognitive reappraisal and expressive suppression are shown in Figures 1 and 2 , respectively. The models displayed approximately acceptable fit, χ 2 (102) = 266.99, p < .001, normed fit index (NFI) = .91, non-normed fit index (NNFI) = .92, root mean square error of approximation (RMSEA) = .06, standardized root mean squared residual (SRMR) = .05 for Figure 1 ; and χ 2 (73) = 175.13, p < .001, NFI = .92, NNFI = .93, RMSEA = .05, SRMR = .04 for Figure 2 . In Figure 1 , the standardized parameter estimates showed age as positively predicting cognitive reappraisal (β = .12, p < .05), which was predictive of positive and negative affect positively and negatively (β = .38, p < .001; β = −.18, p < .001), respectively. In Figure 2 , the standardized parameter estimates showed age as positively predicting expressive suppression (β = .26, p < .001), which was not predictive of positive or negative affect (β = .04, n.s.; β = −.07, n.s.).
In the following analysis, we explored the mediating effect of cognitive reappraisal by examining the 95% upper and lower limits of bootstrap-generated bias-corrected confidence intervals (CI) of indirect effects. We used a resampling procedure based on 2,000 bootstrap samples. The indirect effects from age to positive and negative affect were significant, albeit weak (β = .04, 95% CI [.00, .10], p < .05; β = −.02, 95% CI [−.06, −.00], p < .05, respectively). These results supported the mediating role of cognitive reappraisal.
Additionally, to examine whether cognitive reappraisal fully or partially mediated the effects of age on affect, the direct effects of age on affect were investigated. The direct effect of age on positive affect was not significant (β = −.05, 95% CI [−.15, .05], n.s.), whereas the direct effect of age on negative affect was significant (β = −.33, 95% CI [−.45, −.20], p < .001). These findings were in line with the full mediation of cognitive reappraisal for positive affect, and partial mediation for negative affect.
Secondary Analysis
To evaluate the generalizability of results described above, we compared demographic characteristics between older Internet users in the present study and their counterparts of the same age in the earlier population-based survey (Nakagawa et al., 2013) . While marital status did not differ between the datasets, χ 2 (1) = 1.64, n.s., ϕ = .04, participants in the Internet survey had a higher education compared to their community-dwelling counterparts, χ 2 (1) = 49.12, p < .001, ϕ = .21.
Discussion
The present study investigated the relationship between age, emotion regulation, and affect; specifically, we examined the mediating role of emotion regulation strategies in the relationship between age and affect. Our results confirmed findings of prior research, suggesting that cognitive reappraisal mediates the differences in affect (Yeung et al., 2011) . In addition, we examined the relationship between expressive suppression and affect, and showed that expressive suppression was not associated with affect, in contrast to Ikeuchi and Osada (2015) . These findings partially supported our hypotheses. Although there is substantial evidence that emotional well-being improves with age in Western cultures (Scheibe & Carstensen, 2010) , there is a dearth of research on aging and well-being in Eastern cultures. Karasawa et al. (2011) reported that positive affect increased from early adulthood to old age and that negative affect was lower among older adults in Japan. In our study, however, the improvement in positive affect was absent, whereas negative affect decreased in older age groups. Tsai (2007) suggests that there are cultural differences in high-and low-arousal positive affect between Western and Eastern cultures, reporting that people from Eastern cultures want to feel low-arousal positive affect more frequently than their Western counterparts. In future studies, therefore, arousal should be considered when examining age differences in affect. Low-arousal positive affect may increase with advancing age in Eastern cultures.
With regards to the mediational process, the structural equation modeling analysis found that cognitive reappraisal mediated the effects of age on affect, which is consistent with research by Yeung et al. (2011) . However, indirect effects of age on affect as mediated by cognitive reappraisal were weak, and the direct effect of age on negative affect was still significant. In addition, expressive suppression was positively related to age, but neither improved nor worsened emotional states. These findings suggest that another form of emotion regulation strategy may have an adaptive role in Eastern cultures. Recent cross-cultural studies indicate that dialectical beliefs about emotions play an important role in regulating emotional experiences among Asians (Miyamoto & Ma, 2011; Miyamoto, Ma, & Petermann, 2014) . Individuals in Eastern cultures may be motivated to accept or maintain negative emotions rather than to dampen them. Researchers need to pay further attention to cultural differences in emotion regulation.
We also note that the present study contained methodological issues that might cause inconsistent findings from earlier reports. First, we recruited participants registering on an Internet survey company. Older participants, therefore, were more educated and also might be healthier than their communitydwelling counterparts. A prior study presented that older adults with rich cognitive resources used emotion regulation more effectively than those with poor resources (Mather & Knight, 2005) . Older participants in our study might maintain high levels of resources and be able to utilize emotion regulation (i.e., cognitive reappraisal).
Second, we did not examine affect in very old age. Previous studies also included mainly young and middle-aged adults aged from 20 to 80 years (John & Gross, 2004; Kessler & Staudinger, 2009; Yeung et al., 2011) . In Ikeuchi and Osada (2015) , however, individuals aged 80 years and older were included, and thus emotion regulation (i.e., expressive suppression) might have an adaptive function and improve emotional well-being in advanced old age. Samples of very old individuals should be incorporated to unravel emotional aging.
Third, we used self-report measures to assess emotion regulation. Contrary to our findings, an experimental study reported that older adults were less effective in using cognitive reappraisal than were younger participants (Opitz, Rauch, Terry, & Urry, 2012) . These inconsistent results between experimental and questionnaire studies could be addressed by considering contexts in more detail. A recent questionnaire study demonstrated that older adults used emotion regulation strategies more flexibly depending on daily life contexts than did younger adults (Schirda, Valentine, Aldao, & Prakash, 2016) . Given this report, experimental settings might be an unfamiliar context to older adults and, thus, they might be unaware of applicable emotion regulation strategies.
Lastly, the data in our study were crosssectional and there was a 20-year gap between age groups. As a result, age trajectories and causal relations remain unclear. Longitudinal studies are necessary to answer these questions. To our knowledge, however, few longitudinal reports on emotion regulation are available in the existing lifespan literature.
Conclusion
The results of the present study suggest that age-related increase in cognitive reappraisal may improve positive affect and decrease negative affect. However, cognitive reappraisal did not fully explain the way in which older adults maintain or improve daily affect. In addition, we found that expressive suppression was not related to positive or negative affect. These findings indicate that another adaptive form of emotion regulation may mediate the relationship between age and affect, and that emotion regulation across lifespan should be further explored.
